HIV is a deadly virus transmitted either through having of unprotected sex, mother to child transmission, sharing of unsterilized objects that is capable of making cut or wounds on the body, through blood or bodily fluid transmission. AIDS has no permanent cure but remedies that help in suppressing the power effect of the virus are available. Previous studies has shown that the epidemic claimed more lives via vertical transmission, mother-to-child transmission, blood transfusion, sexual intercourse and injection drug users. The associated models were derived using diagnosis and treatments records of confirmed status of HIV/AIDS clients. A new model analysis were proposed that could handle cases of HIV/AIDS routes of transmission and treatments via vertical, mother-to-child, blood transfusion, sexual intercourse, injection drug users that were not considered in previous studies. The new model was solved using Fractional Differential Transformation by Caputo sense algorithm. The new model is a major contribution for optimal assessment, monitoring, evaluation, control and management of HIV/AIDS, with 75% accuracy.
INTRODUCTION
"HIV and AIDS are global catastrophe, the biggest plague, and the worst Tsunami in human history [14] ". The Joint United Nations Programme on HIV/AIDS [13] has nicknamed HIV/AIDS as the most devastating disease that mankind has ever face. Similarly in the global geopolitical world HIV/AIDS has been categorized under the five major causes of death in the world. The pandemic of HIV epidemic right from its reception to date has been a global blow, challenge, an intriguing burden and has presented a lot of serious concern and problems to public health workers, most especially in developing countries especially in Nigeria. Categorically HIV is of two types; HIV-1 and HIV-2. The former is the most widespread worldwide while the latter is a less prevalent and less pathogenic and is majorly found principally in West African countries. A model that handles some of the cases through which HIV/AIDS is been transmitted was developed using Nigeria as a case study.
The Federal Republic of Nigeria commonly referred to as Nigeria is a Federal Constitutional Republic in West Africa bordering Benin, in the west, Chad and Cameron in the east, and Niger in the north. Its coast in the south lies on the Gulf of Guinea in the Atlantic Ocean. It comprises of 36 states and the Federal Capital Territory (FCT) Abuja located in the middle-belt of Nigeria with Lagos been the largest populous and most industrious city in the country. The three major languages speak in Nigeria are Hausa, Yoruba and Igbo. The major occupation in Nigeria is farming. Worldwide Nigeria is among the top ten most populous countries in the world and the highest populated country in Africa. Naturally bless with oil and other natural resources. It has a population of about 187, 179, 898 population [18] . But sadly enough HIV/AIDS has been a major challenge in this country, 210,000 people die annually in this country because of HIV/AIDS and to be so pathetic enough 3.2 million people are living with HIV with adult prevalence of 3.2%, 400,000 children are born with HIV and a total sum of 220,000 new infections has been recorded so far from Nigeria alone, thus making Nigeria the second country with the highest cases of HIV/AIDS. But painful and more sorrowful enough only 21% of the total sum of people living with HIV/AIDS has access to receives treatments [4] , this is due to either; i) Poverty: most Nigerians are poor, they don't even have the money to provide three-square meal for themselves talk more of having the means of affording money to purchase those costly anti-retroviral drugs (ART). ii) Ignorance: Nigerians don't believe in taking medications when sick, they prefer managing the condition or taking herbal medicine iii) Shy: Nigerians are very good in stigmatizing and criticizing someone, so in fear of this people living with HIV hides their status identity and pretends everything is normal with them. iv) Negligence: To the average man of Nigeria sickness is a show of laziness, thus when they are sick that's when they tends to ignorantly proves themselves to be man by not taking drugs or treatments until the situation overpower them before they start thinking of drugs, treatments or solution.
All this aforementioned above contributes to the major reasons while Nigeria has the highest number of AIDS-related death cases in the world.
Routes through which HIV/AIDS spread in Nigeria has been boiled down to; unprotected sexual intercourse, blood transfusion without proper examination, mother-to-child transmission either during pregnancy, delivery or breast feeding a baby, exchange of needles among injection drug users, careless making use of unsterilized sharp objects especially razor blades and clippers, People who are in great danger of contacting the virus include; Though awareness and enlightenment campaign have been mounted, but these have not significantly curbed the danger. In order to drastically and effectively control the menace a mathematical model is been formulated for optimal control and management.
LITERATURE
Mathematical modeling involves using of symbols, semantics, flowcharts, and algebraic functions and relations etc. to represents a system of abstraction that tends to imitate the dynamics or represents nature or situation of a system at hand. Many scholars Anderson and May [11] , Mary et. al., [10] , Chomosky et. al., [5] , Naresh et. al., [12] , Isack et. al., [8] and Abdalla et. al., [1] has used mathematical model in modeling the transmission of HIV/AIDS in a time-varying population size. All their models are case and specific to one or two major routes of HIV/AIDS transmission mechanism. Ways through which the virus is been transmitted is listed in [3] . A model that handles such transmission is been developed in this paper and using Fractional Differential Transformation in Caputo sense the model was solved. A function is said to be in Caputo sense if
Where ⌈ ⌉ is a ceiling function which denotes the smallest integer than or equal to { } represents Caputo fractional derivative of order n for more details, Ahmed et al., [2] . Ahmed used Caputo sense to solve the SIR model, S.Z Rida [6] developed an epidemic model system and analysis of a non-fatal diseases using the Caputo sense, Hanaa and Mohammed [7] applied Caputo sense in solving an MSEIR epidemic model. In this paper we are using the Caputo sense to solve our model of assessments monitoring, control, and evaluation of HIV/AIDS confirmed status with vertical transmission in Nigeria.
METHODOLOGY
We divide the population size of Nigeria into five different compartments. Those without the virus susceptible S(t), those having HIV virus I(t), those having AIDS A(t), those in Pre-AIDS P(t) and those receiving treatments T(t). Other parameters of the model are presented in the table below. 
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The equilibrium point of system 5 can be obtained by setting
The disease-free-equilibrium is obtained when . Thus
Producing
Thus the disease-free-equilibrium
{ }
The endemic disease equilibrium
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The fractional transformation of equation (5) in Caputo sense is
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} are the unknown values of the fractions
We have got
For K = 0,1,2,3,------------- 3 3 For K = 0,1,2,3,------------- 4 4 For K = 0,1,2,3,------------- 5 5 POLYMATH package was used utilized on the data in table 2 and 3 and on equation (11) to obtain results. Table 2 and 3 shows values of parameters used in this paper Figure 4 , is the result obtained when both adherence and treatment is applied in Nigeria, susceptible population will continuously gradually increasing while HIV infection and AIDS infected population will be at the minimal growth.
ANALYSIS AND RESULTS

MODEL VALIDATION VIA FRACTIONAL DIFFERENTIAL TRANSFORMATION
The steady states (equilibrium) values obtained by calculation are
Plugging these values into the solution equation of Runge-Kutta we obtain the final linear regression model. Where the corresponding values of the a i i=1,2….,5 are as follows Table 5 : gives the forecast when differential transformation method is applied. 
FORECAST USING THE FINAL MODEL PARAMETER
DISCUSSION
From the result obtained HIV/AIDS can be controlled efficiently if both treatment and adherence is applied in Nigeria. Applying only treatment without adherence will control the spread of the virus however the desired goal of the government and Non-governmental organization (NGO) will not be successfully achieved and vice versa. In situation where both of this is not applied the virus will rapidly grow.
The R 2 obtained from Fractional Differential transformation (Caputo) method was larger (i.e, 0.7517414) which is approximately 75%. Similarly the plots of the observed regression versus fitted response of the two methods also show that the model captures all the variability of the responds data around its mean.
CONCLUSSION
A modified model from the previous work was formulated and tested. The proposed model was used for forecast. The forecast was analyzed, giving accuracy of 75%. This would provide a useful managemanet and control tool. The government should provide more incentives in terms of drug subsidy, information, awareness, education and periodic check on the citizens.
CONTRIBUTIONS
1) This study expands on some previous studies of mathematical models of HIV/AIDS 2) This research work informs how the use of ARV treatment can control and possibly eradicate HIV/AIDS. 3) Provides a generalized framework for analytical and further research activities towards eradicating HIV/AIDS 4) Provides more general case for handling many cases of HIV/AIDS diagnosis and treatments.
